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ABSTRACT 

Currently, the issue of environmental pollution is becoming a growing
and obstacles to development particularly in developing countries

African region. This study contributes to the strengthening of existing
Africa. The study method consisted of selecting articles from
 “SPORT-Discus”, “Scopus” and “Google Scholar”. The

Africa”, “health effects on earth”, “demography in Africa”, “socio
pollution” were used to search for articles in these databases. The
research made it possible to increase the state of knowledge relative
economic contexts of West Africa before describing the characteristics

 such as the troposphere, the tropopause and the stratosphere.
pollutants contained in these layers and their recognized effects on
synthesis of scientific studies on air pollution in West Africa, we
concerns such as early aging, progressive regression of the central
depression of lung function and weakened immune defenses. Reducing
improving air quality and setting up air quality monitoring and ambient
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Health in Europe), and diesel fuel represents an economic cost 
of approximately 30 billion Euros (Scarwell 201
pollution stems not only from industry
heating and vehicle exhaust. We
the following two groups: pollutants
particles and secondary pollutants.
composed of heavy metals (lead,
mercury), sulfur dioxide (SO2

(VOCs), carbon monoxide (CO)
primary atmospheric particles 
size because of their more or
pulmonary system as follows:
matter with a diameter less than
PM2.5 (particulate matter in suspension
microns in diameter). Secondary
from the mechanisms of oxidation,
and coagulation, and they transform
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atmosphere into liquid or solid particles. Ammonium nitrate, 
ammonia (NH3) and ozone, which is a major source of 
hydroxyl radicals, contribute to the oxidizing power of the 
atmosphere (Charpin et al. 2016). According to the WHO 
(2015), pollution is the main cause of health inequalities as it 
affects women, children, and the elderly from low-income 
populations. In fact, because of a lack of income to cope with 
expenses for the sake of health, people from the low-income 
class continue to cook and heat with solid fuels such as wood, 
charcoal, coal or manure. As a result, the health risks 
associated with air pollution are highest in families with low 
socio-economic status and in developing countries (Pinault et 
al., 2017) showed that exposure to ambient PM2.5 was 
associated with an increased risk of non accidental mortality 
and cardiovascular and respiratory diseases in Canada. The 
PM2.5 data from personal-level estimates were determined for 
Caucasian, aboriginal, visible minority (non-white), 
immigrant, and socio-economic groups (household income, 
highest level of education). 
 
The results of this study show that PM2.5 exposure was higher 
at 1.61μg/m3 for the visible minority population (non-white-
skin compared to white populations), and 1.55μg/m3 in the 
case of immigrants (compared to non-immigrants).In the West 
African region, Mama et al. (2013), in a study aimed at the 
quantitative evaluation of primary and secondary pollutants, 
showed in Benin that the levels of these pollutants (SO2, NO2, 
CO and Pb) are alarming (214.7 mg/m3 for CO, 0.3 mg/m3 for 
NO2). For lead, the amount varies depending on the exposure 
time. The highest values are 470μg for an area of 1600cm2 and 
an exposure time of 12 hours. This rise in values is due to the 
proliferation and use of vehicles called “France goodbye or 
come from France” that lack technology that can limit 
pollutants and two-wheeled motorcycles using adulterated 
gasoline, commonly called “kpayo”. In this context, a recent 
study in the Ivory Coast showed that 64% of the vehicles used 
in the transport sector are 20 years older or more, showing an 
aging of the automobile fleet, which, in turn, is a source of 
pollution (Tra and Adou 2017). This result led other 
researchers to make a comparative study between motorcycle 
taxi drivers and a control group in order to see if this 
occupation is associated with respiratory disorders in the 
context of urban pollution. The latter were exposed to average 
levels of CO (7.6 ± 4.9ppm vs. 5.4 ± 3.8ppm).  
 
The results of this study showed that motorcycle taxi drivers 
were more exposed to urban traffic pollution than the control 
group, although the difference was not significant (Lawin et al. 
2016).The consequences of atmospheric pollution for 
economic and health levels are well established. In terms of the 
cost of time lost in a traffic jam, for Permanent State Agents in 
vehicles in Benin lost the State of Benin per day an average of 
64 USD per month. Those riding on motorbikes lost on 
average 47 USD per month (Akiyo et al. 2016). In terms of 
health, the functional exploration tests carried out in 156 
children in Cotonou revealed that children living near car 
traffic are at risk of developing respiratory disorders (Messan 
et al. 2011). Some authors have also reported that PAHs as 
well as fine particles (PM2.5) measured in Dakar (Senegal) 
induce inflammatory reactions (Dieme et al. 2012). Therefore, 
there are expressions of bio-markers such as CYP1A1 or 
CYP1B1 (Cytochrome P450 1A1 or 1B1), TNF-α (tumor 
necrosis factor), IL-1β, IL-6, and / or IL-8that have been 
induced by these particles (Dieme et al. 2012). The fine 
particles collected in the Ivory Coast at three different sites 

(urban, rural and industrial) caused oxidative damage when 
they came into contact with lung cells (A549) in a study 
conducted by Kouassi et al. (2009). These different studies 
carried out over the last ten years show that air pollution is an 
important topic in Africa and concerns not only the decision-
makers but also the scientific community. These studies show 
that people of all age levels (children, young and old) and 
occupational categories are exposed to pollution in general. On 
the other hand, no study has shown the impact of a pollutant 
and the short-term and long-term effects on health. This 
question is the focus of this issue review which takes stock of 
the state of knowledge, the atmospheric environment, the 
synthesis of scientific studies and the possibility of new 
contributions. 
 

MATERIALS AND METHODS 
 
Scientific articles were selected from the “Pub Med”, 
“SPORT-Discus”, “Scopus” and “Google Scholar” databases. 
The keywords “pollution”, “West Africa”, “health effects”, 
“demography in Africa”, “socio-economic status”, and “origin 
of pollution” were used to search for the articles. The articles 
references were identified using the ISI-Research Soft Endnote 
Software. These data have been used to report on pollution in 
West Africa and the influence on the health of populations in 
the short, medium and long term. Studies in French and 
English relating to West Africa were selected as the inclusion 
criteria. The articles that related continents besides Africa were 
excluded from the study. 
 
Status of current knowledge on the subject 
 
Framework, demographic and socio-economic contexts: 
West Africa is part of sub-Saharan Africa and includes 15 
countries (Benin, Burkina Faso, Cape Verde, Côte d'Ivoire, 
Gambia, Ghana, Guinea, Guinea-Bissau, Liberia, Mali, Niger, 
Burkina Faso, Nigeria, Senegal, Sierra Leone and Togo). West 
Africa has an area of approximately 6.14 million square km. 
The work of Tabutin and Schoumaker (2004) shows that by 
2020, 50% of the African population will be urban, more than 
half of whom will be in West Africa. This growth of the urban 
African population poses a number of problems. With 
increasing poverty and a low standard of living, there is a lack 
of reception facilities and, as a result, enormous environmental 
and social and economic problems remain. The socio-
economic situation of African countries south of the Sahara is 
not ideal despite the implementation of the “Millennium 
Development Goals (MDGs)”, which aim to reducing extreme 
poverty and hunger, improving health and education and 
ensuring a sustainable environment. We can see the persistence 
of real problems including the low school enrollment rates of 
the population and especially the environmental pollution 
generated by urban transport in West African capitals. Indeed, 
the urban population growth, the migration of young people 
from villages to cities, the wave of layoffs of public sector 
workers following the Structural Adjustment Program imposed 
by the Bretton Woods Institutions in the 1980s and the 
devaluation of the money of the African Financial Community 
in 1994 have induced a very high rate of unemployment in 
capital cities in West Africa. This crisis is felt strongly in the 
main West African capitals where the lack of a public transport 
policy, the weak urban transport network and the low socio-
economic level of Africans have favored the emergence of an 
informal sector of activities animated by motorcycle drivers.  
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Of these drivers, 90% have used motorcycles and motorcars 
that are imported from northern countries. These devices, 
which are handled by hundreds of thousands of drivers, 
generate thick, black fumes in the atmosphere especially at 
intersections and at rush hour. These fumes emanate from the 
incomplete combustion of hydrocarbons and other particles 
due to mechanical engine failures that are the result of poor 
maintenance and poor quality of fuel fraudulently imported 
from neighboring oil-exporting countries. Pollution from the 
use of fuel oil as a source of energy is another important source 
of gaseous and particulate pollution. Thus, the very high levels 
of pollution observed in West Africa are closely linked to the 
demographic and socio-economic situation. These hundreds of 
thousands of devices registered in each West African capital 
are purveyors of toxic gases that contribute to the degradation 
of the atmospheric environment, which is not without effect on 
the health of the population. 
 
Atmospheric environment: The gaseous envelope that 
surrounds the Earth is the atmosphere, which can be broken 
down into two parts. One part comprises a mixture of dry air 
and water vapor, and the other part comprises condensed water 
or fine crystals, pollutants and aerosols. In the vertical plane, 
the atmosphere is divided into several layers, and the most 
important, the troposphere and the stratosphere layers, are in 
the lower part of the atmosphere. The troposphere is 
approximately ten kilometers thick above the Earth's surface 
(Fishman et al., 1990; Fishman and Brackett 1997). 
 
Atmospheric pollution: Air pollution is due to human 
activities that result from stationary sources, such as fireplaces 
and industry, domestic and agricultural activities, and mobile 
sources, such as automobile traffic and air navigation. Among 
the primary pollutants directly emitted into ambient airare 
oxidized or reduced compounds of sulfur and nitrogen, carbon 
oxides, volatile organic compounds, particles and metals. 
Some of these substances undergo chemical transformations to 
give rise to secondary pollutants, such as ozone and sulphates. 
Ozone that is emitted from four regions globally influences the 
composition of the troposphere (Fry et al. 2012). In addition, 
the composition of biomass induces a significant increase of 
the ozone contained in troposphere (Olson et al., 1996; 
Thompson et al. 1996). 
 
Major air pollutants and their effects on the state of health: 
Polluted air contains hundreds of pollutants, including sulfur 
dioxide (SO2), nitrogen oxides (NOx), volatile organic 
compounds (VOCs), particulates and dusts (PM10, PM2.5), 
carbon monoxide (CO), ozone (O3) and the heavy metals lead 
(Pb), mercury (Hg) and cadmium (Cd). 
 
Sulfur dioxide (SO2): SO2that is in contact with the moisture 
in the air is transformed into sulfuric acid, which contributes to 
the phenomenon of acid rain. SO2 comes from the use of fuels 
containing fuel oil and coal. It works in synergy with other 
substances, especially with fine particles. Its effects are 
amplified by smoking. Like all pollutants, SO2 irritates the 
mucous membranes and is associated with many respiratory 
diseases. 
 
Nitrogen oxides (NOx): Approximately 95% of nitrogen 
oxides are the consequence of the use of fossil fuels. Road 
traffic makes up 59% and is the main source of fossil fuels. 
Nitrogen dioxide (NO2) is an irritant gas to the bronchi and the 
respiratory airways.  

NO2 participates in acid rain events, the formation of 
tropospheric ozone, of which it is one of the precursors, the 
formation of the stratospheric ozone layer and the greenhouse 
effect. Nitrogen oxides also contribute to the formation of 
photochemical pollutants, such as ozone, which are harmful to 
health and contribute to the phenomenon of acid rain. 
 
Volatile organic compounds (VOCs): VOCs are gaseous 
organic compounds that are in the atmosphere, and 
hydrocarbons are the main type of VOCs. Road traffic, 
domestic or industrial use of paint and varnish are the three 
main sources of VOCs, and solvents evaporate during drying 
and evaporation. Along with nitrogen oxides and carbon 
monoxide, VOCs contribute to the formation of tropospheric 
ozone. The monocyclic aromatic hydrocarbons benzene, 
toluene and xylene are used in the composition of fuels and are 
found in the atmosphere either by exhaust gas or by the 
evaporation of fuels from tanks or service stations. The effects 
of VOCs on human health vary greatly, from olfactory 
discomfort to mutagenic and carcinogenic effects through 
various irritations and decreases in respiratory capacity. VOCs 
play a major role in the complex mechanisms of ozone that 
forms in the troposphere. They also affect the processes that 
lead to the greenhouse effect and the ozone hole. Some VOCs, 
such as formaldehyde and benzene, are carcinogenic. 
 
Particles / dusts: The various combustions resulting from road 
traffic and industrial activities are the origin of particles or 
dust. Particles with a mean diameter of less than 10 μm are 
suspended in the air and undergo the phenomenon of 
sedimentation as a function of the temperature of ambient air. 
However, particles with diameters greater than 1μm are 
deposited more or less rapidly in the neighborhood of their 
emission sources. The particles penetrate deeply into the 
pulmonary tree of the lungs, according to their granulometry. 
The finest particles can, at concentrations that are relatively 
low, irritate the lower respiratory tract and impair respiratory 
function. Ambient air pollution and the measurement of fine 
particles in three Cameroonian cities, Bafoussam, Bamenda 
and Yaoundé, have shown the extent of the phenomenon 
similar to other countries in the region (Antoneland 
Chowdhury 2014)9]. Some particles even have mutagenic and 
carcinogenic properties, while others are involved in the 
genesis of respiratory and cardiovascular disorders. 
 
Heavy metals: Heavy metals include high density metals, such 
as lead (Pb), mercury (Hg), cadmium (Cd), and nickel (Ni). 
Heavy metals exist in the form of particles with the exception 
of mercury, which is mainly gaseous. Heavy metals come from 
combustion and from some industrial processes that incinerate 
waste. They can accumulate in the body and cause short and / 
or long-term toxic effects depending on the type of metal. 
Disorders of the nervous system and renal and hepatic function 
have been recorded. Toxic metals contaminate soil and food. 
They accumulate in living organisms and disturb balance and 
biological mechanisms. 
 
Carbon monoxide (CO): arbon monoxide comes from 
incomplete combustion. It is emitted largely by road traffic by 
a group or individuals and by poorly regulated heaters. In the 
atmosphere, carbon monoxide combines with oxygen to form 
carbon dioxide (CO2). CO attaches to oxygen instead of blood 
hemoglobin and can lead to breathing problems, asphyxiating 
effects, headaches, and heart problems. 
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Ozone (O3): Ozone, a major secondary pollutant, is formed by 
the action of the sun's ultraviolet rays on primary pollutants 
such as nitrogen oxides, volatile organic compounds and 
carbon monoxide. Ozone is a chemical pollutant present at the 
soil level; we speak of tropospheric ozone that is distinguished 
from stratospheric ozone (ozone layer). Ozone is an aggressive 
gas that easily penetrates to the thinner airways. It causes 
coughing and pulmonary depression as well as eye irritation. 
Its effects are variable from one individual to another. 
 
Origins of atmospheric pollution in West Africa: Much of 
the air pollution in West Africa is of organic origin. In energy, 
biomass is the living mass considered from the viewpoint of 
the energy that can be obtained by combustion or fermentation 
from animal excrement, fossil waste, etc. It includes all organic 
materials that can become sources of energy. Thus, there is 
burning and intensive use of biomass and, more particularly, 
wood in developing countries for several reasons. For millions 
of years, wood has been used as a source of energy for heating 
and cooking (Fry et al., 2012; Rouvière, 2006). This situation 
persists in developing countries, especially those in West 
Africa, which for the most part have relatively low standards 
of living. In addition, Olson et al. (1996) and Anderson and 
Fishwik (1984) concluded that the use of firewood is related to 
its relatively low cost compared to the high cost of investments 
to acquire kerosene or gas in kitchens since electricity is not 
accessible to everyone. Similarly, Lang (2006) pointed out that 
this situation is also linked to the increase in the price of gas 
because of a change in the subsidy policy as well as the 
increase in the price on the world market. The combustion of 
biomass is responsible for the emission of a large amount of 
gases and particles that contribute to the modification of air 
quality. These gases and particles play an active role in 
pollution. Indeed, these particles reduce the solar radiation that 
should reach the soil and thus modify the variation of the 
diurnal temperature of the clouds. Monsoon winds are 
generally laden with sea salts, and Saharan winds generate dust 
from forest and domestic fires and aging fleets. Road traffic in 
capitals is very dense, and fleets have several hundred new 
vehicles but are mostly second-hand imported vehicles from 
Europe. The fuels used by these vehicles are not of good 
quality.  
 
It is important to note that used vehicles consume more fuel 
and are not equipped with the latest technologies to control gas 
emissions. These vehicles, as well as hundreds of thousands of 
taxi motorcycles widely used in the West African space, emit 
exhaust with quantitative and qualitative composition that 
depends on the type of fuel, the type of engine, and the age of 
the vehicle and the control system for gas emissions. In fact, 
several African countries import high-sulfur fuel with an 
average continental limit of 2000 parts per million (ppm), 
which is 200 times the tolerated threshold in Europe (Naidoo, 
2016). Thus, the fuel obtained at the pump or in the informal 
sector is of dubious quality and generates several harmful 
pollutants to the body. 
 
Synthesis of scientific studies on the subject: Globally, 
nearly 300 million people suffer from asthma and cardio-
respiratory diseases (Morakinyo et al. 2017). Studies mainly 
suggest outdoor ambient air pollution as a factor in the 
induction or worsening of asthma and cardio-respiratory 
diseases. Indeed, globally, and particularly in Africa, these 
public health problems are linked to the fact that a large 
number of individuals are exposed daily to the pollutants 

contained in ambient air. Among the most important pollutants 
in ambient air are PM, O3, SO2, NO2, CO and Pb (Jiang et al. 
2016). Mainly, PM consists of pollutants from road traffic, 
transport and other complete and incomplete combustion 
processes (Falcon-Rodriguez et al. 2016). Research shows an 
association between the high level of pollution and the high 
intake number of people in hospitals with emergency cases of 
asthma attacks. According to the work of Botturi et al. (2011), 
prolonged exposure to ozone causes inflammation of the 
airways, bronchial hyper-reactivity and depression of lung 
function, while SO2 leads to broncho-constriction, and 
NO2causes bronchial inflammation as a precursor to the 
effects of ozone (Botturi et al.2011). On the other hand, PM 
exposure is believed to be at the root of oxidative stress. In 
South Africa, the work of Nkosi et al. (2016) found 
cardiovascular and respiratory diseases in elderly people living 
near mine dumps. In addition, Morakinyo et al. (2017) 
evaluated how health risks are associated with exposure to 
PM10, NO2, O3 and CO pollutants. The results of these studies 
show that the pollutant concentrations observed are 
significantly higher than the tolerated norms. Chronic short-
term exposure to the pollutants PM10, NO2, O3 and CO as well 
as pollutants generated in the Sahara can lead to health risks 
(De Longueville et al. 2013). 
 
In West Africa, Baumbach et al. (1995) evaluated the high 
levels of particulate and gaseous pollutants (PM, CO, NOx 
VOCs) at a traffic site in Lagos, Nigeria, in real time. In a 
study by Ozer et al. (2006), conducted at Nouakchott Airport 
in Mauritania, significant levels of TSP and PM10 were 
estimated from the relationship between horizontal visibility 
and PM concentration. In addition, Bohand et al. (2007) 
studied the consequences of the highly toxic waste dumped in 
the maritime waters of Abidjan by the ship Probo Koala 
chartered by Trafigura in 2006. The consequences of the waste 
dumping were related to breathing difficulties, nasal and 
intestinal bleeding and respiratory-distress. In Accra (Ghana) 
Arku et al. (2008) determined the spatial and temporal 
variations in PM2.5 and PM10 levels at 2 sites following filter 
sampling every 24 hours for 3 weeks. Similarly, according to 
the work of Eliasson et al. (2009), spatio-temporal variations 
in PM2.5 and PM10 concentrations were measured in a mobile 
manner in the cities of Ouagadougou (Burkina Faso), Dar es 
Salaam (Tanzania) and Gaborone (Botswana). According to 
the research of Weinstein et al. (2010), the same measurements 
of PM2.5and PM10were made in Conakry (Guinea) at three sites 
during the harmattan following filter sampling every 24 hours 
for one month. To understand the spatial variability of PM and 
the influence of source proximity on the concentration levels, 
Dionisio et al. (2010) conducted mobile and one-off 
measurements in Accra (Ghana), at four sites for one week. 
Chemical speciation initiated in Mbour (Senegal) by Flament 
et al. (2011) determined the chemical composition of aerosols 
after filter sampling every 24 hours for two weeks. In 
Ouagadougou (Burkina Faso), Lindén et al. (2012) highlighted 
the spatio-temporal variation in concentrations of PM1, PM10 
and some gaseous pollutants (CO, NOx, O3, benzene and 
toluene) following point and mobile measurements in different 
locations. As one might expect, West Africa is confronted with 
the real problems of pollution of different natures as well as 
with its multiple impacts on the climate and on the health of 
the populations, since the World Health Organization (WHO) 
revealed that more than 300 million children around the world 
breathe toxic air (UNI and Katra 2017). 
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Thus, the Cooperation for University and Scientific Research 
(CUSR) has initiated a program called POLAC (Pollution in 
the African Capitals), which aims to study urban air pollution, 
both gaseous and particulate in the African Capitals to make 
the link with the health of the populations in two cities, 
Bamako and Dakar. The study carried out in Cotonou (Benin) 
by Ayiet al. (2006) in non-smoking taxi drivers revealed pro-
inflammatory responses induced by the defense mechanisms of 
the human body. The work of Fall et al. (2008) that was 
carried out in Dakar to measure the health impact of exhaust 
gases on rat lung tissues revealed an alteration of glutathione 
metabolism in the presence of gasoline emissions. The study of 
Kouassi et al. (2009) in Abidjan (Ivory Coast) on the toxicity 
of PM collected at three sites (urban, rural and industrial) 
indicates the provocation of oxidative damage by these three 
types of aerosols when they are in contact with lung cells. By 
functional exploration tests carried out on 156 children living 
near dense car traffic in Cotonou (Benin), Messan et al. (2011)  
showed a high risk of airway disruption (Maina et al. 2018). In 
Dakar, studies conducted by Dieme et al. (2012) on the 
toxicological effects of particles collected from urban and rural 
sites have shown a greater pro-inflammatory response of 
particles collected in urban areas compared to the response of 
particles collected in rural areas. In Porto-Novo, Benin, the 
work of Messan et al. (2013) showed pulmonary function 
depression in motorcycle taxi drivers exposed to 
environmental pollutants in the exercise of their professional 
activities. 
 
New contributions to the scientific field: Air pollution 
remains a major public health concern worldwide with 
significant population growth. For example, in the United 
States, the number of subjects over 60 will double in 2050, and 
the life expectancy will be 84.3 for men and 80 for women. In 
the world and in Africa, this trend has also been confirmed 
over the years and can be explained by the control of the 
characteristics of aging and the benefits of the preventive 
effects of regular sports practice. Indeed, the aging process is a 
progressive regression of motor activity of the central and 
peripheral nervous system, hormonal regulation, immune 
defenses and protein synthesis. Under these conditions, sports 
and controlled exercises would be the very basis of preventive 
medicine. This need is observed among athletes and relatively 
sedentary exercise in a polluted environment, a gradual 
increase in exercise intensity, an increase in ventilation 
frequency and hyperventilation of air laden with pollutants and 
automotive environmental. In fact, athletes develop high 
pulmonary flow rates compared to sedentary athletes and can 
even ventilate up to 100 L.min-1 in steady state with maximum 
oxygen consumption greater than 67mL.kg1.min-1.  This large 
amount of ventilated air under unfavorable environmental and 
climatic conditions can cause damage to the respiratory 
airways of athletes. Because air circulation is important in 
exercise, the respiratory airways of these athletes are exposed 
frequently too many allergens. Additionally, the micro-lesions 
generated by hyperventilation are at the origin of cell 
permeability to Na+, Cl-, K+ and Ca2+ ions. They induce the 
release of chemical mediators involved in the process. 
Hyperventilation in a polluted atmosphere would be 
detrimental to the health of the athlete and the sedentary person 
when they practice in an urban or peri-urban context. Most 
influential epidemiological studies have identified cancer risks 
associated with engine exhaust (Crump et al. 2016; Silverman 
et al. 2014). These exhaust gases, fine particles and organic 
solvent extracts are believed to be at the root of various forms 

of DNA damage and even mutations in bacteria Pearce et al. 
(2015). From this point of view, it is therefore conceivable that 
interactions of environmental factors with the determinants of 
health are exerted. These combinations of several pollutants 
represent a complex cocktail of components that are likely to 
generate so-called “emerging” diseases in sedentary 
individuals, children, adults and high-level athletes. These 
diseases could occur in the long term and cause many 
casualties in West Africa if practical arrangements are not 
made in a timely manner. This is why it is important for West 
African countries to integrate regional and international 
structures aimed at improving air quality, putting in place strict 
emission standards to guarantee progress in diesel technology 
and gasoline in the region. This would reduce the emissions of 
fine particles, nitrous oxide and hydrocarbons. In addition, the 
importation and production of quality fuel in Africa must be 
followed by internationally recognized independent quality-
standards structures. 
 
Conclusion 
 
Atmospheric pollutants do not stop at the borders of the 
different countries of West Africa, and humans are directly or 
indirectly responsible for air pollution. It is important for 
several countries to come together to define strategies for 
combating environmental pollution by encouraging people to 
change their behavior. These measures should include reducing 
the exposure of people to air pollution particularly with regard 
to particulate matter, improving air quality and setting up 
devices that monitor the quality and standards of ambient air. 
 

REFERENCES 
 
Akiyo O, Adounkpe J, Babajide C, Akobi I, N’Bessa B. 2016. 

L’embouteillage dans Les Grandes Villes de L’Afrique de L’ouest 
et ses Problèmes: Cas de Cotonou au Benin. African Sociological 
Review/Revue Africaine de Sociologie, 20(1) : 87-110. 

Anderson D., Fishwik R. 1984. Fuel wood consumption and 
deforestation in Africa countries in World Bank Staff Working; 
Paper n° 704. 

Antonel, J., Chowdhury, Z. 2014. Measuring ambient particulate 
matter in three cities in Cameroon, Africa. Atmospheric 
Environment,  Volume 95, 344-354.  

Arku, R.E., Vallarino, J., Dionisio, K.L., Willis, R., Choi, H., Wilson, 
J.G., Hemphill, C., Agyei-Mensah, S., Spengler, J.D., Ezzati, M., 
2008. Characterizing air pollution in two low-income 
neighborhoods in Accra, Ghana. Science of the Total 
Environment, 402, 217-231. 

Rouvière, A. 2006. Impact of firewood combustions on outdoor and 
indoor atmospheres. Study of the degradation of a specific tracer 
in the stimulation chamber: creosol. Thesis. Ocean, Atmosphere, 
Hydrology: Grenoble ; 238p 

AyiFanou, L., Mobio, T.A., Creppy, E.E., Fayomi, B., Fustoni, S., 
Møller, P., Kyrtopoulos, S., Georgiades, P., Loft, S., Sanni, A., 
Skov, H., Øvrebø, S., Autrup, H. 2006. Survey of air pollution in 
Cotonou, Benin-air monitoring and biomarkers. Science of the 
Total Environment 358, 85-96. 

Baumbach, G., Vogt, U., Hein, K.R.G., Oluwole, A.F., Ogunsola, 
O.J., Olaniyi, H.B., Akeredolu, F.A., 1995. Air pollution in a 
large tropical city with a high traffic density results of 
measurements in Lagos, Nigeria. The Science of the Total 
Environment 169, 25-31. 

Bohand X., Monpeurt C., Bohand S., Cazoulat A. 2007. [Toxic waste 
and health effects in Abidjan City, Ivory Coast]. Med Trop 
(Mars).Dec; 67(6):620-624. 

Botturi K., Langelot M., Lair D., Pipet A., Pain M., Chesnel J. et al. 
2011. Preventingasthma   exacerbations: what are the targets? 
Pharmacol Ther.; 131: 114-29. 

73974                                             International Journal of Current Research, Vol. 10, Issue, 09, pp.73970-73975, September, 2018 
 



Charpin D, Pairon J-C, Annesi-Maesano I, Caillaud D, de Blay F, 
Dixsaut G, Housset B, et al. 2016. La pollution atmosphérique et 
ses effets sur la santé respiratoire. Document d’experts du groupe 
pathologies pulmonaires professionnelles environnementales et 
iatrogéniques (PAPPEI) de la Société de pneumologie de langue 
française (SPLF). Elsevier Masson SAS. 2017; 
.doi.org/10.1016/j.rmr.04.002. 

Crump K., Van Landingham C., McClellan RO. 2016. Influence of 
Alternative Exposure Estimates in the Diesel Exhaust Miners 
Study: Diesel Exhaust and Lung Cancer. Risk Anal. Sep; 
36(9):1803-12. doi: 10.1111/risa.12556.  

Dieme, D., Cabral-Ndior, M., Garçon, G., Verdin, A., Billet, S., 
Cazier, F., Courcot, D., Diouf, A., Shirali, P. 2012. Relationship 
between physicochemical characterization and toxicity of fine 
particulate matter (PM2.5) collected in Dakar city (Senegal). 
Environ. Res. 113, 1-13.  

Dionisio KL, Arku RE, Hughes AF, Vallarino J, Carmichael H, 
Spengler JD, et al., 2010. Air pollution in Accra neighborhoods: 
spatial, socioeconomic, and temporal patterns. Environmental 
Science and Technology. 44(7): 2270-6. 

Eliasson, I., Jonsson, P., and Holmer, B. 2009. Diurnal and intra-
urban particle concentrations in relation to wind speed and 
stability during the dry season in three African cities. 
Environmental Monitoring and Assessment, 154, 309-324. 

Falcon-Rodriguez CI., Osornio-Vargas AR., Sada-Ovalle I., Segura-
Medina P. 2016. Aero particles, Composition, and Lung Diseases. 
Front Immunol., 7:3. 

Fall, M., Bion, A., Keravec, V., Ciss, M., Diouf, A., Dionnet, F. and 
Morin, J.P. 2008. Toxicological response of a typical organo 
culture of lung tissue exposed to exhaust gases from a combustion 
engine. Environment, Risks & Health, 7, 123-129. 

Fishman, J., and V.G. Brackett. 1997. The climatological distribution 
of tropo- spheric ozone derived from satellite measurements using 
version 7 Total Ozone Mapping Spectrometer and Stratospheric 
Aerosol and Gas Experiment data sets, J. Geophys. Res., 102, 
19,275-19, 278. 

Fishman, J., C.E. Watson, J.C. Larsen, and J.A. Logan. 1990. 
Distribution of tropospheric ozone determined from satellite data, 
d. Geophys. Res., 95, 3599-3617. 

Flament, P., Deboudt, K., Cachier, H., Châtenet, B., Mériaux, X. 
2011. Mineral dust and carbonaceous aerosols in West Africa: 
Source assessment and characterization. Atmospheric 
Environment, 45, 3742-3749.  

De Longueville, F., Hountondji, YC, Ozer, P., Marticorena, B. 
Chatenet, B. and Henry, S. 2013. Saharan Dust Impacts on Air 
Quality: what are the Potential Health Risks in West Africa? 
Human and Ecological Risk Assessment: An International 
Journal, 19:6, 1595-1617. 

Messan, F., Lawani, M., Akplogan, B., Dansou, P., Mama, D. 
Hounkponou, R., and Dagnitché, A. 2013. Bronchospasm 
Diagnosis in Motorcycle Taxi Drivers Exposed to Automotive 
Pollutants in Porto-Novo. Open Journal of Respiratory Diseases, 
3, 13-20. 

Fry, M. M., et al. 2012. The influence of ozone precursor emissions 
from four world regions on tropospheric composition and 
radiative climate forcing, Journal of Geophysical Research, Vol. 
117, D07306. 

Jiang XQ., MEI XD. and Feng D. 2016. Air pollution and chronic 
airway diseases: what should people know and do? J Thorac Dis., 
8: E31-40. 

Kouassi K.S, Billet S, Garçon G, Verdin A, Diouf A, Cazier F and 
Djaman J, et al. 2009. Oxidative damage induced in A549 cells by 
physically and chemically characterized air particulate matter 
(PM2.5) collected in Abidjan, cote d’Ivoire. Journal of Applied 
Toxicology, 30, 310-320. 

Kouassi K.S., Billet S., Garçon G., Verdin A., Diouf A., Cazier F., 
Djaman J., et al. 2009. Oxidative damage induced in A549 cells 
by physically and chemically characterized air particulate matter 
(PM2.5) collected in Abidjan, Côte d’Ivoire. Journal of Applied 
Toxicology, 30, 310-320. 

 

Lang Katharina. 2006. Indoor Air Pollution (Pollution de l’air 
intérieur)- Etat de connaissances et situation au Sénégal. Etude 
rédigée dans le cadre d’un stage au sein du PERACOD/ FASEN 
06. Mars – 4. 

Lawin H, Agodokpessi G, Ayelo P, Kagima J, Sonoukon R, 
Mbatchou Ngahane B, Awopeju O, et al., 2016. A cross-sectional 
study with an improved methodology to assess occupational air 
pollution exposure and respiratory health in motorcycle taxi 
driving. Science of the Total Environment, 550: 1-5. 

Lindén, J., Thorsson, S., Eliasson, I. 2008. Carbon Monoxide in 
Ouagadougou, Burkina Faso – A Comparison between Urban 
Background, Roadside and In-traffic Measurements. Water Air & 
Soil Pollution 188, 345-353. 

Maina EG., Gachanja AN., Gatari MJ., Price H. 2018. Demonstrating 
PM2.5 and road-side dust pollution by heavy metalsalong 
Thikasuperhighway in Kenya, sub-Saharan Africa. Environ Monit 
Assess. Mar 27; 190(4): 251. doi: 10.1007/s10661-018-6629-z. 

Mama D, Dimon B, Aina M, Adounkpe J, Ahomadegbe M, Youssao 
A, Kouazounde J, et al. 2013. Transport urbain au Bénin et 
pollution quantitative de certains polluants chimiques de Cotonou. 
Feb Int. J. Biol. Chem. Sci., 7(1): 377-386. 

Messan F, Lawani M.M, Marqueste T, Lounana J, Aimihoue D, 
Metodakou A, Decherchi P, et al. 2011. Assessment of MEF(25) 
in 156 children displayed to automobile pollution in Cotonou 
municipality. Mali Med., 26, 16-21. 

Morakinyo OM., Adebowale AS., Mokgobu MI., Mukhola MS. 2017. 
Health risk of inhalation exposure to sub-10 µm particulate matter 
and gaseous pollutants in an urban-industrial area in South Africa: 
an ecological study. BMJ Open. Mar., 13; 7(3):e013941. 

Morakinyo OM., Adebowale AS., Mokgobu MI., Mukhola MS. 2017. 
Healthrisk of inhalation exposure to sub-10 µm particulate matter 
and gaseous pollutants in an urban-industrial area in South Africa: 
an ecological study. BMJ Open., 13; 7(3):e013941.  

Naidoo RN., Makwela MH., Chuturgoon A., Tiloke C., Ramkaran P., 
Phulukdaree A. 2016. Petrol exposure and DNA integrity of 
peripheral lymphocytes. Int Arch Occup Environ Health, Jul; 
89(5):785-92. 

Nkosi V., Wichmann J., Voyi K. 2016. Comorbidity of respiratory 
and cardiovascular diseases among the elderly residing close to 
mine dumps in South Africa: A cross-sectional study. SAfr Med J. 
Feb., 3; 106(3):290-7. 

OCDE (Organization for Economic Cooperation and Development). 
2012. The valuation of mortality risk in environmental, health and 
transport policies. Paris : OCDE 

Olson, J., J. Fishman, V.W.H.J. Kirchhoff, D. Nganga, and B. Cros. 
1996. Analysis of the distribution of ozone over the southern 
Atlantic region, Geophys. Res., 101, 24,083-24,094. 

OMS Santé et environnement (2015). http://apps.who.int/iris/ 
bitstream/10665/253590/1/A68 ACONF2Rev1-fr.pdf. 

Ozer, P., Laghdaf, M.B.O.M., Lemine, S.O.M., Gassani, J., 2006. 
Estimation of air quality degradation due to Saharan dust at 
Nouakchott, Mauritania, from horizontal visibility data. Water Air 
and Soil Pollution., 178, 79-87. 

Pearce N, Blair A, Vineis P, Ahrens W, Andersen A, Anto JM et al. 
2015. IARC monographs: 40 years of evaluating carcinogenic 
hazards to humans. Environ Health Perspect., 123(6):507-514.  

Pinault L, Donkelaar A, Martin RV. (2017). Exposition à la pollution 
de l’air par les matières particulaires au Canada. No 82-003-X au 
catalogue ISSN 1209-1375. 

Scarwell Helga-Jane. 2017. Les enjeux de la pollution de l’air en 
France : délaissement ou droit en jeu(x). (France) : Pollution 
Atmosphérique N°233-Janvier-Mars. 

Silverman DT., Lubin JH., Blair AE., Vermeulen R., Stewart PA., 
Schleiff PL., Attfield MD. 2014. RE: The Diesel Exhaust in 
MinersStudy (DEMS): a nested case-control study of lung cancer 
and diesel exhaust. J Natl Cancer Inst, Jul 25;106(8). doi: 
10.1093/jnci/dju205.  

 

 
 

73975                                                          Albérick Tito et al. State of atmospheric pollution in west africa: health impact 
 

******* 


